Background: Pregnancy is a state of various physiological and anatomical changes in a female's body. The increasing body weight leads to the shift in COG and increase in abdominal contents leading to reduced stability and increased use of visual cues which occur in pregnant females as pregnancy advances. Several physiological responses to pregnancy diminish the body's ability to maintain adequate balance, and place the women at a higher risk of injury and falls. Thus assessment for postural stability is very important to prevent such complications.
Article Information
BACKGROUND Pregnancy, also known as gestation, is the time during which one or more offspring develops inside a woman. The developmental stages of pregnancy are called trimesters or three-month periods, because of the distinct changes that occur in each stage. Pregnancy is a state of great physical and emotional changes in a women's life. Several physiological, anatomical as well as hormonal changes are seen in the female body during pregnancy. Physiological changes occur in pregnancy to nurture the developing foetus and prepare the mother for labour and delivery. Some of these changes influence normal biochemical values while others may mimic symptoms of medical disease. It is important to differentiate between normal physiological changes and disease pathology [1] . Changes due to pregnancy include-· Significant weight gain, · Increased ligamentous laxity and spinal lordosis · Decreased neuromuscular control and abdominal muscle strength, · Altered biomechanics and · An anterior shift in the location of the centre of mass [2] . Several physiological responses to pregnancy diminish the body's ability to maintain adequate balance, and place the women at a higher risk of injury and falls [2] . Increased risk of falling during pregnancy may be related to these anatomical, hormonal and physiological changes. Centre of gravity is a place in the body where its mass is equally distributed [3] . Centre of force is the projection of the COG within the support base and it results from the reaction forces of the ground with the support; it is a neuromuscular response to shift in the COG [3] . The increase in the body mass and body size during pregnancy can shift the centre of gravity (COG), which slowly shifts up and forward as the uterus and baby grows, which also results in increase oscillation of the centre of force (COF). Because the body has no previous neuromuscular experience of its new evolving centre point, it is less adaptive to control balance resulting in unstable postural balance [3] . This alteration can increase the risk of falling, which occurs in 25% of pregnant women [4] . Thus, there is need to assess postural balance in third trimester pregnant females. Balance can be assessed using many different Balance tests like Timed up and go test (TUG),
Step test, Functional reach test (FRT) etc. Balance, being multifactorial in nature, has different aspects of measurement. One such aspect is the ability to step quickly in different directions [5] [6] [7] which is very necessary for performing the activities of daily living. The Four square step test (FSST) is a valid, reliable, easy to score, quick to administer, requires little space, and needs no special equipment. It has a sensitivity of 85%, a specificity of 88% to 100%, and a positive predictive value of 86%. It has been found to have an excellent inter-rater (ICC-0.99) and
MATERIALS AND METHODOLOGY
retest reliability (ICC-0.98) [9] . Evidence for validity of the FSST was found through its strong co-relations with the TUG test and Step test. The risk of fall during pregnancy is similar to the risk observed in elderly individuals [5] . As the pregnancy advances, that is towards the third trimester, the risk of falling increases [6] . Qualitatively expressing changes in balance during pregnancy compared to non-pregnant women may provide insight into fall prevention for pregnant women performing activities of daily living. Thus, the objective of our study was to determine Postural Balance in pregnant females using FSST.
This was cross sectional observational study performed on 60 females, 30 pregnant and 30 non-pregnant (control group) aged 20-30 years were selected randomly. The inclusion criteria being-Low risk pregnancy, Single foetus, Normal BMI females with pregnancy additional weight gain of 7-16 kg. Females having Fluctuations of symptoms during pregnancy, Obese pregnant females, Women suffering from pedal oedema, any complications of pregnancy (like pre-eclamsia, gestational diabetes), any musculoskeletal, psychological, neurological pathology were excluded from participating in the study. Materials used were 4 Canes (not more than 2.5 cm in diameter) and a stop-watch. The study was approved by Institutional Ethics Committee. Method: A proper step wise procedure was followed for completion of the study. One maternity hospital was selected by lottery method to conduct the study. After selection of hospital subjects were selected on basis of inclusion and exclusion criteria. A written consent form was taken from the subject in the language best understood by them. The aim, need of study and methodology was explained to the subjects. Demonstration of technique was given to each subject. The subjects both feet must contact with the floor in each square and she has to face forward during the entire sequence. A chair was kept on both sides as a safety measure. The subject was asked to complete one practice trial to ensure they know the sequence. The sequence was demonstrated to the subject. Two FSST were completed with the mean time in seconds taken as the score [9] . Similar method was followed for the control group (Non Pregnant females). Two time trials were recorded and mean was calculated. Fig (a) : depicting outline of four square step test using cane. [14] Source: Roos MA et al. 2016 [14] . RESULT Statistical analysis: The data was initially tested for normal distribution using the one sample Kolmogorov Smirnov test for Normality. Since the data was normally distributed, parametric test was used. The mean time calculated for both the groups was statistically analysed using paired't' test.
The result of paired t test shows that there was a statistically significant difference in time taken to complete the Four Square step test by pregnant females as compared to the control group (p<0.05). The table 1 shows the difference in mean and standard deviation of time (seconds) taken by pregnant and Non pregnant females. It was seen that mean + SD for the pregnant females was 13.15 + 0.806 and for control was 8.45 + 0.8212 seconds in 60 subjects. In the present study, 60 Healthy women, 30 pregnant and 30 non-pregnant, of age group 20-30 years were selected. Evaluation of postural balance was done using 4 square step test (FSST). The mean of two time trial (in seconds) was noted. The data was collected and analysed using paired t-test.
Our study showed that pregnant females took longer time to complete the test suggesting that postural balance is affected compared to control group. The probable reason for increase in time taken can be the shift in COG due to weight gain and abdominal increase in pregnant women. Many literatures have reported that poor dynamic equilibrium is noted during third trimester of pregnancy. 3 Also higher anteriorposterior oscillations found in third trimester pregnant females suggest decrease in postural balance in that phase [10] . John jang et al. in their study done on 30 women, 15 pregnant and 15 non pregnant done on balance and preferred stance width during pregnancy concluded that there is perceived degradation in balance during pregnancy which is strongly related to increase in postural sway instability in the anterior posterior direction [11] . Also, Butler EE et al. in their study on postural equilibrium during pregnancy, done on 12 pregnant women and different weeks of gestation, concluded that postural stability declines during pregnancy and remains diminished at 6 to 8 weeks after delivery. This study also indicated that there is an increase in reliance on visual cues to maintain balance which might have been one more reason for increase in time taken by pregnant females in our study as the four square step test demanded the subject to face forwards throughout the test [12] . Postural instability in pregnancy occurs due to numerous changes in woman's body during preg- 
CONCLUSION
-nancy. The hormonal, physiological as well as anatomical changes occuring during pregnancy result in decrease in abdominal muscle strength, increase in weight, increase ligamentous laxity and also spinal lordosis resulting in shift of COG more anteriorly, altering the postural balance and in turn increasing the risk of falls [13] . Clinical observation and empirical evidences indicate that postural balance decreases in pregnancy specifically during third trimester as compared to non-pregnant subjects of same age group. Surveys indicate that postural instability degrades more in later weeks of gestation i.e. third trimester due to the various anatomical changes as well as physiological changes. The relation between postural instability and shift in COG is quiet clear and might be the most probable reason for the present study, but increase in requirement of visual cues to maintain balance and instructions of forward facing during four square step test also are clinically co-relating. Also changes in gait pattern due to increased lordosis might serve as a reason for decreased postural balance in third trimester. Ultimately, we anticipate that postural balance in third trimester is reduced as compared to the non-pregnant control group.
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Thus our study showed that there was significant decrease in postural balance in Third trimester as compared to non-pregnant females of the same age group due to increase in time taken to complete the Four Square Step Test (FSST). Limitations: small sample size. Again, we did not consider exercising and non-exercising pregnant females separately. Females conceiving more than single foetus were also not included in the present study. Clinical Implication: Four square step test can be used as a reliable, safe and valid objective tool for assessment of postural balance in pregnant females. Balance exercises can be added in the Ante-Natal program of pregnant females with proper assessment and supervision.
